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Description 

This invention relates to a powered fuel tank cover 
for automobiles according to the preamble of the inde- 
pendent claim. s 

It has been found that the driver must get off the 
automobile to manually open the fuel tank cover in order 
to fill gasoline thereby causing much inconvenience. 

Therefore, it is an object of the present invention to 
provide a device which may automatically open and 
close the fuel tank cover as required. 

It is the primary object of the present invention to 
provide a powered fuel tank cover for automobiles which 
may open and close the fuel tank cover of an automobile 
simply by pressing a switch near the driver seat, and 
which may control the opening and closing of a fuel tank 
as required. 

It is still another object of the present invention to 
provide a power fuel tank cover for automobiles which is 
facile to operate. 

From FR-A-2 582 340 (Aciers et outillage PEUGOT) 
one knows a construction of an fuel tank cover with a 
powered locking/unlocking mechanism. An electrical 
motor drives a worm gear, which acts together with a spi- 
ral element by turning it. The spiral element is able to 
hold and look or to unlock the tank cover by engaging 
whit locking elements at the cover. The tank cover can 
easily be actuated by an electric circuit. 

it is still another object of the present invention to 
provide a powered fuel tank cover for automobiles which 
is simple in construction. 

It is a further object of the present invention to pro- 
vide a powered fuel tank cover for automobiles which is 
low in cost. 

To this end, a powered fuel tank cover in accordance 
with the present invention is characterised by the fea- 
tures specified in the characterising part of claim 1. 

Other objects and merits and a fuller understanding 
of the present invention will be obtained by those having 
ordinary skill in the art when the following detailed 
description of the preferred embodiment is read in con- 
junction with the accompanying drawings. 

FIG. 1 is a perspective view of the present invention; 
FIG. 2 is an exploded view of the present invention; 
FIG. 3 is a sectional view of the present invention; 
FIG. 4 is is a working view of the present invention; 
FIG. 5 is a sectional view of a pressure relief valve 
of the present invention; 

FIG. 6 shows the working principle of the pressure 
relief valve of the present invention; 
FIGS. 7 and 7A show the working principle of the 
present invention; 

FIG. 8 is a perspective view of a threaded ferrule of 
the present invention; and 
FIG. 9 is a sectional view showing the engagement 
between the threaded ferrule and the sleeve of the 
present invention. 
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With reference to the drawings and in particular to 
FIGS. 1 and 2 thereof, the present invention mainly com- 
prises a motor 1 , a collar 2, a sleeve 3, a worm gear 4, 
an annular member 5, an actuating cylinder 6, and a lid 
7. The motor 1 is provided with an axle 1 1 connected 
with a cable 12 which is in turn connected with a worm 
rod 13. The motor 1 is disposed within the trunk (not 
shown) of a car. Further, the motor 1 is connected with 
a switch (not shown) mounted near the driver seat (not 
shown). In addition, the motor 1 is designed so that it will 
stop rotating when the actuating cylinder 6 moves to its 
upper or lower dead point. Hence, the current passing 
through the motor 1 will become larger and a sensor (not 
shown) will be actuated to turn off the motor 1 . 

The collar 2 includes a circular member 21 and a 
tubular member 22 formed at one side thereof. The tubu- 
lar member 22 is formed with a hole 221 which is in com- 
munication with an opening 221 of the circular member 
21. Both ends of the tubular member 22 are provided 
with external threads 222 engageable with a nut 223. At 
each of the two connections between the circular mem- 
ber 21 and the tubular member 22 there is a projection 
212. Further, there is a third projection 212 between the 
two projections 212. Between two projections 212 there 
is a lug 23 with a threaded hole 231. The lug 23 is 
engaged with a connecting block 24 which is formed with 
a recess 241 for receiving the lug 23. The connecting 
block 24 has a protuberance 242 at the top and an 
inclined shoulder 243 at both sides thereof. The bottom 
of the circular member 21 is formed with a shoulder 25 
which extends inward to form a flange 26 on which is 
mounted a rubber packing 27. Further, the flange 26 is 
provided with two notches 261 . 

The sleeve 3 is a tubular member with an upper 
flange 31 having four holes 32 on the top and a flange 
33 on the bottom. In addition, there are two protuber- 
ances 34 on the outer surface of the sleeve 3. 

The worm gear 4 is formed with a hole 41 at the 
center and threads 42 on the wall of the hole 41 . Besides, 
the outer diameter of the worm gear 4 is equal to the 
diameter of the opening 211 of the circular member 21 
so that the worm gear 4 may be mounted on the shoulder 
25 of the circular member 21 and the upper flange 31 of 
the sleeve 3. The annular member 5 is provided with a 
center hole 64 and three lugs 51 each aligned with a cor- 
responding protuberance 212 of the collar 2 and having 
a hole 62 so that the annular member 5 may be mounted 
on the circular member 21 by screws 53. In addition, the 
center hole 54 of the annular member 5 has a larger 
diameter than the worm gear 4 thereby preventing the 
worm gear 4 from dropping out thereof. 

The actuating cylinder 6 includes a body 63 with a 
top flange 61 and external threads 62 below the top 
flange61. Further, the top flange 61 has two lugs 64 and 
the lower part of the actuating cylinder 6 is engaged with 
a rubber ring 65 which has a lower end extending out- 
wards and downwards. 

The cover 7 includes a seat 71 with a groove 71 1 at 
the bottom and a positioning plate 72 on the top. The 
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positioning plate 72 extends outward to form a block 73 
with a hole 731. Further, a rubber packing 74 is fitted 
within the groove 71 1 of the seat 71 . The bottom of the 
seat 71 has three grooves 712 aligned with the three pro- 
tuberances 21 2 of the collar 2. A through hole 75 extends 
through the positioning plate 72,and the seat 71. The 
through hole 75 is formed with a conical hole 751 at the 
lower portion. The upper diameter of the conical hole 751 
is larger than the lower diameter of the conical hole and 
smaller than the diameter of the through hole 75. A trans- 
verse groove 752 is formed beneath the conical hole 751 . 
A groove 753 extends across the diameter of the upper 
side of the through hole 75. In the through hole 75 are 
respectively disposed a steel ball 76, a plug 77, and a 
spring 78 which form a pressure relief valve. The plug 77 
is composed of an upper circular member 771 and a 
lower circular member 772 which is larger than the upper 
member 771 . The lower member 772 of the plug 77 is 
formed with an inclined surface 7721. The upper mem- 
ber 771 and the lower member 772 is formed with conical 
hole 773 extending the center thereof. Further, the posi- 
tioning plate 72 is threadedly engaged with a press plate 
79 which may be inserted into the recess 71 3 of the seat 
seat 73 at one end and fixedly connected with the posi- 
tioning plate 72 via a screw 791 extending through the 
threaded hole 792 of the press plate 79 and the threaded 
hole 721 of the positioning plate 72. The screw 791 is 
connected with a linking rod 794 via a ring 793 which is 
in turn connected with a fixing plate 795. 

Looking now at FIGS. 3 and 4, when in assembly, 
first insert the worm rod 13 into the tubular member 22 
of the collar 2. Then, dispose the sleeve 3 into the collar 
2 through the center hole 221 so that the protuberances 
34 of the sleeve 3 are engaged with the notches 261 of 
the collar 2 and the upper flange 31 of the sleeve 3 is 
supported on the flange 26 of the collar 2 and lies on the 
same plane as the shoulder 25 of the collar 2. In the 
meantime, the rubber packing 27 is fitted on the flange 
26 of the collar 2. Thereafter, use a pair of long-nose pli- 
ers (not shown) to hold the hole 32 of the sleeve 3 to fit 
the sleeve 3 into a fuel tank outlet (not shown) and turn 
the sleeve 3 to engage the protuberances 34 with 
grooves (not shown) of the fuel tank outlet. Afterwards, 
the annular 5 is sleeved under the top flange 61 of the 
actuating cylinder 6 and engage the worm gear 4 with 
the threads 62 of the actuating cylinder 6 and engage 
the rubber packing 65 with the lower portion of the actu- 
ating cylinder 6. Then, put the actuating cylinder 6 into 
the center hoi e 2 1 1 of the collar 2 so that the rubber pack- 
ing 65 at the lower portion of the actuating cylinder 6 is 
just in contact with the flange 33 of the sleeve 3. Mean- 
while, the worm gear 4 is just supported on a plane 
formed by the shoulder 25 of the collar 2 and the upper 
flange 31 of the sleeve 3 and the worm gear 4 is engaged 
with the worm rod 1 3 through the opening 21 1 of the col- 
lar 2. Then, the annular member 5 is fixedly mounted on 
the circular member 21 of the collar 2 by screws 53 so 
that the worm gear 4 is enclosed within the collar 2. Then 
the connecting member 24 is engaged with the lug 23 of 



the collar 2 via a pin 245. Thereafter, the lid 7 is engaged 
with the connecting member 24 via a pin 732 and with 
the actuating cylinder 6 via a pin 66. Finally, join the fixing 
plate 795 with the fuel tank cover (not shown) by screws 

5 or the like. 

Normally (see FIG. 5), the spring 78 urges the plug 
77 to go upwardly against the top of the conical hole 751 
of the lid 7 and the steel ball 76 is located at the bottom 
of the conical hole 751 . As some of the gasoline is con- 

10 sumed, the air will flow through the hole 75 of the lid 7 
via the grooves 753 and then through the hole 773 of the 
plug 77. Although the conical hole 751 is blocked by the 
steel ball 76, the air may still pass through the transverse 
grooves 752 into the fuel tank so as to keep pressure 

15 equilibrium between the inside and outside of the fuel 
tank. 

As the temperature inside the fuel tank is increased 
due to the rocking of the car, the pressure within the fuel 
tank will be increased thereby pushing the steel ball 76 

20 to go upwardly against the conical hole 773 of the plug 
77. In case the pressure exceeds the resilience of the 
spring 78, the plug 77 will be pushed upwardly to com- 
press the spring 78 so that the plug 77 will be separated 
from the top of the conical hole 751 . Since the plug 77 is 

25 formed with an inclined surface 7721 , the air may go out 
of the grooves 753 through the inclined surface 7721 
thus keeping pressure equilibrium between the inside 
and outside of the fuel tank. Then the steel ball 76 falls 
down into the conical hole 751 and the plug 77 returns 

30 to its original position (see FIG. 6). 

When desired to open the fuel tank cover, simple 
turn on a switch (not shown) which is mounted near the 
driver seat and electrically connected with the motor 1 . 
Then, the axle 11 will rotate the cable 12 which will in 

35 turn rotate the worm rod 13. In the meantime, the worm 
gear 14 is rotated and the actuating cylinder 6 will be 
lifted upwards thereby moving the lid 7 to a vertical posi- 
tion (see FIGS. 7 and 7A). As the fuel tank cover 81 is 
connected with the fixing plate 795, the fuel tank cover 

40 81 will be pushed open. At that time, the motor 1 will stop 
automatically and an oil gun (not shown) may be inserted 
the fuel tank through the present invention. When 
desired to close the fuel tank cover, simply turn on the 
motor 1 so that the motor will rotate in an opposite direc- 

45 tion. Then, the worm gear 4 will also rotate in an opposite 
direction by the worm rod 13 hence lowering the actuat- 
ing cylinder 6. Thereafter, the lid 7 will return to its original 
position and the fuel tank cover 81 will be pulled close. 
Meanwhile, the motor 1 will stop automatically. 

50 The rubber packing 65 is used to ensure no clear- 
ance between the actuating cylinder 6 and the sleeve 3. 
As the actuating cylinder 6 is lowered down to close the 
fuel tank cover 81, the rubber packing 65 will be 
deformed to further engage between the actuating cyl- 

55 inder 6 and the sleeve 3. The rubber packings 27 and 74 
are designed to further prevent the oil from leaking out 
of the present invention. 

In case the fuel tank cover is threadedly engaged 
with the fuel tank inlet 8 (not shown), simple f it a threaded 
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ferrule 9 over the sleeve 3. The threaded member 9 is 
provided with external threads 91 and has a center hole 
92 with grooves 93 and 94 adapted to receive protuber- 
ances 34 of the sleeve 3. Hence, the sleeve 3 may be 
firmly engaged with the threaded ferrule 9 as shown in 
FIG. 9 and the present invention may be turned into 
engagement with the fuel tank inlet 8. 

Claims 

1 . A powered fuel tank cover comprising a lid (7),driv- 
ingly connected to a motor (1) by a worm rod (13) 
and a worm gear (4) characterised in that, 

the worm rod (13) and the worm gear (4) are 
mounted in a collar (2) with a sleeve (3) therein, 
whereby said worm gear (4) is mounted on said 
sleeve (3) and said sleeve (3) having a centre hole 
(41) with internal threads (62) being threadedly 
engaged with an actuating cylinder (6) moved 
upwards and actuating the lid (7), which is pivotally 
connected with an upper portion of said actuating 
cylinder (6) and is pivotally connected to the collar 
(2) by means of a connecting member (24) and is 
engaged by a linking rod (794) and by a ring (795) 
with the fuel tank cover (81), whereby the lid (7) has 
a seat (71) and a positioning plate (72) with a hole 
(75) through both for receiving a ball (76), a plug (77) 
and a spring (78) for holding pressure equilibrium 
inside and outside of the fuel tank. 

2. A powered fuel tank cover as claimed in claim 1 , 
characterised in that said connecting member (24) 
is provided with an inclined shoulder (243) at both 
sides. 

3. A powered fuel tank cover as claimed in claim 1, 
characterised in that said actuating cylinder (6) has 
a lower portion with a smooth surface engaged with 
a rubber packing (27). 

4. A powered fuel tank cover as claimed in claim 1, 
characterised in that said plug (77) is composed of 
an upper circular member (771) and a lower circular 
member (772) with an inclined surface. 

5. A powered fuel tank cover as claimed in claim 1, 
characterised in that said plug (77) is formed with a 
conical hole (773) at the centre thereof. 

Patentanspruche 

1. Motorisch betatigbarer Brennstofftank-Verschluss 
mit einem Deckel (7), der von einem Motor (1) mittels 
einer Schnecke (13) und einem Schneckenrad (4) 
angetrieben wird, dadurch gekennzeichnet, dass 
die Schnecke (13) und der Schneckenradkranz (4) 
in einem Kragen (2) gelagert sind, wobei der 
Schneckenradkranz auf einer Hulse (3) gelagert ist 
und eine Offnung (41) mit Innengewinde (42) auf- 



weist, welches in das Aussengewinde einer 
Antriebshulse (6) eingreift die bei ihrer Aufwartsbe- 
wegung den Deckel (7) betatigt, welcher schwenk- 
bar am oberen Tell der Antriebshulse (6) angelenkt 

5 ist und mittels Verbindungselementen (24) mit dem 
Kragen (2) verbunden ist, der uber ein Gestange 
(794) und einen Ring (795) mit der Tankdeckel- 
Abdeckung (81) verbunden ist, wobei der Deckel (7) 
einen Sitz (71) und eine Abdeckplatte (72) mit einer 

10 diese beiden durchsetzenden Offnung (75) auf- 
weist, in welcher eine Kugel (76), ein StOpsel (77) 
und eine Druckfeder (78) untergebracht sind, die 
dafur sorgen, dass der Innendruck im Brennstoff- 
tankdem Aussendruck entspricht. 

15 

2. Motorisch betatigbarer Brennstofftank-Verschluss 
nach Anspruch 1, dadurch gekennzeichnet, dass 
das Verbindungselement (24) an beiden Seiten eine 
geneigte Schulter (243) aufweist. 

20 

3. Motorisch betatigbarer Brennstofftank-Verschluss 
nach Anspruch 1, dadurch gekennzeichnet dass 
die Antriebshulse (6) an ihrem unteren Ende einen 
glatten Rand aufweist, der mit einer Gummidichtung 

25 (27) zusammenarbeitet. 

4. Motorisch betatigbarer Brennstofftank-Verschluss 
nach Anspruch 1, dadurch gekennzeichnet, dass 
der StGpsel (77) aus einem oberen runden Teil (771 ) 

30 und einem unteren runden Teil (772) besteht, der 
eine geneigte Oberfiache aufweist. 

5. Motorisch betatigbarer Brennstofftank-Verschluss 
nach Anspruch 1, dadurch gekennzeichnet, dass 

35 der StOpsel (77) mit einer zentrisch angebrachten, 
konischen Offnung versehen ist. 

Revendications 

40 1 . Bouchon de reservoir de carburant commands com- 
prenant un couvercle (7), relig de fagon command6e 
k un moteur (1) par une barre avec vis sans fin (13) 
et un engrenage k vis sans fin (4), caract6ris6 en ce 
que, 

45 la barre avec vis sans fin (13) et I'engrenage k vis 
sans fin (4) sont months dans un manchon (2) com- 
portant une douille (3), le dit engrenage k vis sans 
fin (4) 6tant monte sur la dite douille (3) et la dite 
douille (3) pourvued'un trou central (41) munidefile- 

50 tages internes (62) 6tant accoupl6e avec filetage k 
un cylindre d'actionnement (6) k d6placement 
ascendant et action nant le couvercle (7), qui est relte 
avec possibility de pivotement k une portion sup6- 
rieure du dit cylindre d'actionnement (6) et est reli€ 

55 avec possibility de pivotement au manchon (2) au 
moyen d'un membre de liaison (24) et est accouplg 
par une barre de liaison (794) et par une bague (795) 
au bouchon de r6servoir de carburant (81), tandis 
que 
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le couvercle (7) a une embase (71) et une plaque de 
positionnement (72) travers6es toutes deux par un 
trou (75) desting a recevoir une bilie (76), une pas- 
tille (77) et un ressort (78) pour maintenir un 6quili- 
bre de pression au dedans et au dehors du reservoir 5 
de carburant. 

Bouchon de reservoir de carburant command^ 
selon la revendication 1 , caract6ris6 en ce que le dit 
membre de liaison (24) est muni d'un gpaulement 10 
incline (243) sur ses deux c6t6s. 

Bouchon de reservoir de carburant comand6 selon 
la revendication 1 , caracteris6 en ce que le dit cylin- 
dre d'actionnement (6) a une portion inf6rieure ayant 15 
une surface lisse accoupl6e a un joint d'6tanch6it6 
en caoutchouc (27). 

Bouchon de reservoir de carburant commands 
selon la revendication 1 , caract6ris6 en ce que la dite 20 
pastille (77) est compos6e d'un membre circulaire 
sup6rieur (771) et d'un membre circulaire irrferieur 
(772) ayant une surface inclin6e. 

Bouchon de reservoir de carburant command^ 25 
selon la revendication 1 , caracte r is6 en ce que la dite 
pastille (77) comporte un trou conique (773) en son 
centre. 
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FIG. 6 
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